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(54) IMAGE PROCESSOR 

(57)Abstract: 

PURPOSE: To make it possible to eliminate the edge 
emphasis in an unnecessary direction by a simple 
circuitry by determining the presence or absence of the 
edge emphasis and the direction based on a binary 
pattern. 

CONSTITUTION: Image data to be inputted in a memory 
1 regards the output value from a CCD as plural bits 
serial image data after a digital conversion is performed. 
In an edge direction selection part 20, the presence or 
absence and the direction of an edge emphasis is 
detected by the pattern matching after a binary 
processing is performed. In a four direction Laplacian 
calculation part 9, the Laplacian of the total four 
directions of a horizontal direction, a vertical direction, 

two oblique directions is calculated. Next, in four-direction -►one direction Laplacian selection 
part 10, the Laplacian in the edge direction selected in an edge direction selection part 20 is 
selected from the output of the four-direction Laplacian calculation part 9 and is outputted as 
edge emphasis amount to an edge emphasis amount calculation part 11. In this edge 
emphasis amount calculation part 1 1 , the inputted edge amount is added to the value of the 
image data of a picture element under consideration and the image data is outputted from a 
Pout. 
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[mnMtoflSH] 

^m^m^mn-r^mmmmmxhox. 

fR l ftJ&pikU: J; 19 £*tfc L# tMfiSrJB^T* l © 
^ by ^^f^«tf-^ 2f 1 2f 

|1©2 AMEBIC iS2 ttflsf*— * fc*<5v *Tac ^ 

a; i ^ h y * * rto^ y & m&&to-tz>^ v i^&tkm 

g sj^ tco v > r ^ 5/ i?sMM« zmn-r 6 31 ^ ^ansi^ 
© t &m x. * n ^ t -r a ®&#ra^go 

[MM 2 ] «*JRo fcjR^M&o®^-* ©a * 

v HK*ft3frT l fc^a . 
SB 1 &:5£#J£: IC «£ r> ftffi $ ttfc U # V V vr si i <o 
b y 9 * ft CDM^- * £ 2 «flsi- 5 fg 1 <£> 2 « 

1 (O^ b V * * 1*3 <D3i y ^gfctfc ffl-r 5 US 1 3i v *J & 

*m$L-rz>mm<Dm®L^-? * 2 mt-r z>m 2 © 2 «w t 
» 2 <d~? b y ? * \^<dzt. y i?m&&m*t 2 31 v 

si^Fy ^^oa£B®s^cov^T3ly^is«lss: 
sstr-r 3* 1 31 s/ i^m^a; t . 

■fS*wfc»fi\ JB2 0 2*fc#lfctcJ:S2ttfl^— 
g<5i >T3i y ^P«k3S^*M(2:ov^T^J»N-5^ 2 *)J 



^ x oStf- ^ S: 2 «kt 5 2 m tmm t . 
WWf^SiJi J: v 31 jr ^gftWftyffiSrUff -f 3 £ WHf $ H^c 

y ^am«a * s 31 y ^mh^s ^i^:^ 
ww^awt, 2 «k^-^3B»-rs 

li, 2»b#^icJ:5 2<i[^-^i:^^-y^|B1SL 
rv>6^^ — >-^^it^U, r<D^m*cS<3V^. 3iy 

3iy^S»ffl#Stt. «R^lRl©3iy^fiS:«fflL, 

[0001] 

\wm±<omm&m\ 

[0002] 

0 h<D&1bZ> (Mx-tt. ^PSBS6 2- 1 1 4 3 7 7^ 

m*<z>ijm&mmistix^2> 0 m^nt. &m^s-i 5 

7 0 6 0f^iim 2mm®L<0£rm&yt^ y<9 — ^ 

v^yiz£^x^yis<Dmm&xfi*fa&#im~rz> 0 ^ 
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BIBS6 1-1 5 7 1 6 «JR*lftOxyi; 
[0 0 0 3] 

[0 0 0 4] 01 8tt, ^1^7/7^7^7^;^ 

-vHt>-ij- (ccd) xm^L^mm^m^ff- 

£&X<h<nbte^x\,^ 0 t^Zfr, mzjc^Rxtm 

[0 0 0 5] L,a>U 7Z/7iST>'7<</l'*\C&Z>mZl 

mK mcjEmjt^vis&mmx&z t&mbfj:\,\ m 
ft&^zm&^&^fcbfrz* *mwxmMt-rz><D 

te, te^CD^Xlb*) , *©K19 (a) - (c) 

[0006] 119 (a) — (c) l^-f-*® HI 1 
SCO (a) \ZLfFrrT7 3 ?*sTZS7 4A'9 1 Srffi V^£-/2f 

*®IES*fcllW€r»v>ntf. 018 (b) t^£*t£ 
77^7^ry7^^2^ott), i^c^m^#6tt 

[0 0 0 7] 018 (a) i-^Ufc^^^v-TV^-r/W 

*i-m, hi 9 (a) K7F~t&?\^ wm<o^n<om 
mm~xh^\^m(D^mmhf\,^(Dx^>^ 0 
u 0i9 (b) Rx* (c) i 9 \zmm<o^<r> 

idfc££>o£flS$>ofc*> , s<>7Uy h(D«t 9tC s 4>fHffl 
[0 0 0 8] ttlCttftli] (nUI) ««M££»9ig-*- i & 



£t>\c. 3iy^wte3ffit>u<f4 2fl[fl:ftygAsj6S 

w^^^o rcD*^ 0 1 9 \c^-rx o icmm(D 

i&<Dfr-fti£ \^x=*}?-mm_k\cm*iz> 0 
[ooo9] *zxs xvmjEte^y&mm 

[0 0 10] 

&oT. ^^(d^siii^^il^^^i^hy^^^ 
^®^-^^2fii>fbi-6mico2^{b^^> Sflico 

a^ts^ov>rwwrr5W»f#ii:^ , m i <o^ h y ^ 

^yitm&m^mczzi&mmmzm^x. 
[ooii] m&*%2{zmmztiz>m»tikmmm 
&mft~rz>m&!&smwx$>ox^ f^gnKtfl 

f lO-r h y ^^XcO/h$ ^2(0-7 h 

y ^ * Sr«flW- -5 ®^ (7>M^- ^ OtttJlS<5 V 2 fig 

•r z> mm<om^- 2*2 mt-t z>m2<D2 mn^st 

m2<D^hy?xft<D^vz?m&&m~rzm2^y 
i?m&mm&k, mi<D2mt^mz£z>2mk7 : -* 

n^aiao 2m4tT-*7bmi£(D&ft&ffiti£tj:\,^k 
W££titzm&. mi<D2mik^&^£%2mkzr-? 
\cm^^x^iy^mm^<omM\c<>^xmwrt^mi 
mm^mt , m 1 mm^m^ y ^a*p«w«rswrr* 
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mzmn-t %%2*-y vim^wc t &m * s 0 
[0012] m^3\z.wM£fritmm± 
mmm*. << *-vy-?xm*m^mmm®L<nm& 

<5o 

[0 0 13] Hit. ft^4tC|E^^nfcpJ^S^® 
^-^^rlBlt-rS^^y ^1^ 2»b^icij:a2^1 

[0 0 14] H^5tC|Bife^n^®^3g^® 
[0 0 15] 

[fWfl] §*** 1 Klia«£nfc®te4&H5HRtt* IB 1 * 

^S(c<t 9«fc£$;h,fcu#v>|g£^Tf5i ©^ h y 
HfrTSo 

[0 0 16] f&^2{c|E«$^fc®^«yi^©Pi, SB 

ffiv^rSBl0 2«k^S{cJ:*) 2{gte£*TV\ Il-Il 
<D~?bV £>1MX<D/Jn£&!B2©^ h y 

£ ®^ ?>®&:r - * fc£<5v ^12 fc^J£ ic X 



1 <0-r h y 2^7 :f -^^ef^co^#$r^cri: 

Srfflv^JB2«»^aicJ:9IB2(0^ h y ill 

So IB2««^aicJ:0ay^ii«ia«:||frr5fcfl| 
^ftfcj&^te, fB2a:y^Sttffl#^j:5*«>fc 

T^y^ii^s©iitT©w^^o^-c^j»f-rso mi 

J^lci*. fBi3iyi?s«m#S:lcJ:?>*i?)^fBi<o-e 

h y * * ^9031 y ism&m^m^^xm i<D^bv*x 
[0017] »*«3^gB«$tL/t®««yffiKeri, 2 

[0 0 18] »*«4^|E«$nfc®«Wya*Wi, ft 

latt-rs^^ey 2«^®ttcJ:S2«ftv f -^ 
i:^^y^^|E1tbTV^S^^— >££it«*U -cd^ 

[0019] ffft&j@5 ic:ia«*ttfc®«wa3ffiK«f±. 2 

ttfk^StJiJ;^ 2fit{b$^c7 ? -^tc^v>r^^ 

*»^lRl©3i5,^ftS:tftwu 3:3^^ 
3iy^S*W^ii:fcJ;5tftW$^fc««:©*' 

[0020] 

(1) 31 * y is&m®M<nw$&m 

(2) ®^S^@©^ 

(3) &mmn<Dmmtmm 

[0021] ( 1 ) 31 yv&m&mtowm&m 
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ui (a) rti (b) &m\,^x*&wxm\<^z>^ 
yt?&m!m<D9Li&&$Lm'*z>o u> rx* (b) 
*s&f*. 3 x 3 ^ f> y ^ ^^ommio^s^-^ ^^i- 

v\ . r&i,\ g^v\ »v\i o^r^fs^— ^ 

mmx&. m%.<D^ h y ? ^(D&mmvim&mo^tfy 

m**), *?2m<t&m*mn*rz^tx\ (a) , 
(b) <D*p£:\z7jkt$ftz> xo^mmcommmm^^ 

xh. -M-2mk&m£mfti,tc&xtbti&, miEt^ 

[0022] 2mk&mzMtmi&f~'*\^ * 
* y £ frx v 2 mfl^* -^t ttifc £ 

£hi-£;i<h^-e#3 0 mtcJ;«9|g|i (a) (b) 

/h $ rtnwr. ^ ^ joit 5 mm (omm<D 

[0023] ;rr-c\ ^ ^-^v-y^xu^^tzm 

v^t\ 2«b^m^#^^fe^er^co-7hy^^^^ 

5 x 57 h y ^^co«t 5 M*t#7 h y ^;*£r/8v^ 

u\ mit 3x3^hy^*<D<t9ft 
/h£*7 h y ^^^v>5^^M^^^co^6o#^ 

- ^ <b3i y ^ftmn^teBLifjjfa &wiM'fz>i®mc 
[oo2 4] *»w©3iy^awsi«ia"Ctt, ±!e#^k 

SWCl&iPijf£tfi*S 5 X 5®iftfttf 3 X3I^6 

5 x 5-7 h y ^^^rffiv^^ h y **&«/jci-*ii* 



Sr^-T^o &lC3X37hy*;*£rJflV\ ±f&24E{b 

Kite, tttti*^3iy^giifjo*raic»fi:-t-5 3X37 
h y^^^f)^57r7vry7>f/^$rfflv^ii 

[0 0 2 5] L*»U 5X5^hy^7|C < i;5 2l{bJg 

^rospJMJiD l*v^«««>. 2mimm*mft 

3 x 3^ h y ^7d>b^57^7^r^7^^S: 

[0026] *&m<D^yi?mmtomt3L. mm£-&7c 
^<oy^^^Ti^<omtim^w^<oism^^xi^ 

i^tT, #t<D2^<D&XmtlX\,^Z> 0 m 1 3iyi^^r 

^tis-r 6 ^fRi <e> & ffl p# 2 mtt&&Rxfs< f—is-w?- 
[0027] (2) mmmmm<Dm^ 

^y *y«rlRH««2 0fc, 4^fRj7^^^T 

>ftJ|£»9t. 4^(p](D77 P 7>'ry35^x 5 ,^TO 

mzgrn-t s2f ft<£>^ i^r ^^ai^-rs 4 i 

i^y- ^ -eR^-Si bixfcMlfe^- * ic Jn^L l tn^i- s oi 

[0028] ^ ^y 1 ICA^^tt^©^— ^tt, cc 
Dd^(DW^1E^^^/^tfeUfc:^^ia^:^^ hvy 

o-cfi, 2mt&±m&<D/*?— ^y^i/yicjiox, 
^y^»w<ow«Xtf*rRi©«W*<f 5. 4^ 
^^^v-r^ffSL^gr^ Mfi:, ^i6 2^fpjo 
tf4^o^y^^r>'?rH-^-r^o 4^—1^7 
*sT>m&m i o x-fi. 3i^ is&famvin 20-ei 
^^tifcxy ^n<o 7 ^7 s/r 4 ^-^i 7 

T3Z 1 1 {Ctli^^^ 0 31 3/ ^^fiff 
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[0 0 2 9] rr-C\ ±E^y^ira2 0(j:, 5 

5 x 5-7 b y ^^p^^Sj^$r2ffl{t:'r6^l co2«b 
£B4£, 2<l{t:^m^. ^*K)£$ttTv^2«[f[:^^ 

L#i>MI*-^<5^-c^3 x3-7h!J ?*lft<D&mm$:2 

mt-t zm 2 co 2 awta* 5h 2 wae>«jfe 

ttWtSJS 2 /^-y-r y f y ^ 7 i , 5X5-7 hi; 
^ ;* COglfiL^ ^3X3-rh^7 COjSStJg^: t £ JtSfc 

[00 30] ( 3 ) ^«fg|fPC0^/£^W 
i\ J^rVlte. 4 8 ¥y h F I FOt> 17j@(D 

Ufc±»l***rtIlC5H*» (Pi.j: i=l—5, j 
= 1-5) co«Sco®^-^Sr-^tc#figi-5fc«)0 
^^K*fe5 e &:fco ^y loHKfcdsv^r, 
-^ttCLKSf (^n^ff-^) ^^LT^$|l 
60 Z<Dfctb. PinMPll-PSSWl^r-i? 

[0 0 3 1] x y ^AS^ffi 2 0 

^9^, 2ti (5X5M3X3) 0-7 hy^* 

[0 0 3 2] 0 5 (a) te. ^W^^^COma^r 

Bl^cojiii(c»<^s 0 las (b) n s r*j ^icoft^ix 
izmm&msmmt u r*isrf^i^«$ii5 5x5 

us (c) is, r*j f=v<Dtt£titz.mm*&.Bmmt 

L x ^;h,&*'Nc:^££fr5 3 X 3CD-7 h y ^^f^O® 
m$r2fi{bUfct>co-Cfc§ 0 r^i^v>e>ti5 2l 

[0 0 3 3] 2«b^^Ettf^^$H5<t 5 

x 5-e h ]) ?x\z&vz> 2mt&M ms (b) mm) 

5^ 3X3-7by^^^*3tt6 2«kJB^: (15 



®{bi-^^^Lrv>e 0 wtt«, 3x3-7hy^^ 

[0 0 3 4] — I36tc:^-r^®^ (a) iS, 51 

*5>"Ci^^o«^#ffirs©«-efcSo n^-e, in 
*<D&mm<o&mn, £n*a*i#, mm*2* % r XJ 

frx^zm^^tez* rcDip^s^t^briiii 8 

WOA^SttBHW:, HI6<D (b) l^-r<tp(-^So b 

a>U (a) £2<ii{t;-r5£> ^ini^r 

^^^EUTV^C<t^P>El7C0 (a) <D£o\Ct£Z 0 

^<ome (b) <D2«b:^mfi, ^liicsxsvhy 

? x-?2m4kvtz*5%:km$t$L>\*^ an 

iffSr^'Ot Lfc3X3vF }) ? xcD^f — i/frb^yZ? 

%m<o : $m$:&#>z>k^ ^yis&m<ofrfrz>mm*. m 

7 (b) 0fttMS5*£ft£. rooj;?^ sxs^hy 
^ * lc J; 3 2 «{ktt*Srffi v s/ ^gftsiHt, ^er ua* 

[0 0 3 5] HI 7 (b) <D^(D^V^C||tTH 

3 x 3-7 h y ^^tas 2«b»*sr^v>nwr. 
3WI©#ifliA J »bii5o *j6gn-0tt, 3x 

3vhy^^t5x5vhi) tic J: -5 2|tfi2HfAfr 

^rfi. ^u<n^rlico#^, 3x3vhy^^ 

lCj:S2«^m^#^UT^y^^60#Mt, ^co 
tt« Ay^ttN&fffefev^. 5 x 5-7 h y ^^Srffiv>}fc 

[00 36] ^ 5 X 5-7 h y ^^Sr^V^fc2fll 

i\3&$k<D?*>, ^3X3vhy^^(D/^-y(D^ 

[00 3 7] i8tt, 5X5-7hy^^L^V^tf^ 
2^t^3 x 3-7 h y ^ ^ b#v^W-ff»3(Ort«|5««H 
T*fc6o BE«f»»3W:, If 1 9fi^¥^[slK^e>«^ 

iS^^iix. #AA« : F-3&>feA^$tLfc2o^55*©« 
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J*, *Mtef*-*G>JLtt6 \f y h<Ofr*m^Z> 0 
[0 0 3 8] 3 X 3-7 h y ^^L#vHiW'W»3-e2«[ 

{bou#VN«Sr*Wi-«^tt, &<D0 9 (a) (cMltT 

¥JMAVR3 3**Ui-*. 

[0 0 3 9l*fc, 5 X 5-e h 5 ^^UtrvHiW-ffff 2 
"C2«koUtv^Sr»W-rsfcfi % &oH)9 (b) tc 

[0 0 4 0] ftoBi of*, »i<02ffifb«4 mi 
/^->^y^^^B6«)lHllM(l*H-e«>6. MilK 
i*. 9«£>Jfc8«i:, #Jt**d^t±J^$^it««* 

2 o<z>*f >v*— * 4 otf^Sfny— h d*€> ft 
!01K£a>k*j*£*i,5o JtKSo^AAWW-^tt, 5x 

ffj(taJ2t?»ttJ$tt6 L^V>IAVR5 5*SA^7$ix 

I**fc»<5v>r2«b«a^lfc**t. :^Wrom 

^3»HoW«i*r*f«*(EDGEON55) ir, xys;j|it* 
^J*> *©*rtlfc*-J-«#(«:EmW55 f *&:EV0N5 
5 X 1 : ED10N55, 2 : ED20N55) t. 2iftftj| 

DGESEL)T*&£ 0 
[0 0 4 1] HI If*. I2W2I«5^, IB 

2 00^ ^^4 0(Dll^y- ft safes 

IglR^^&DIAS^d. it^co^-A^^icfi, 3x 
3^ h y ^^rtO#®*0»fttfj&5^:^-FttA^$ixS 
<h*K. ^c^Ttc^f LTiifttcf&iE Lfc 3 x 3 U^vMt 
W-*«4"eJ|LW$*t6btl^«AVR3 3dJA*$tt 

ft*^ROMOr.Kl/^I^W*$n5. ROMte, A^J 
^ixfc 2^^{^<5v>r^^ — ^ s^^AOaS: 

m*f±, ^y^^O^M^^-rft-^(EDGE0N33)i:. ^ 
y^lHSi-rSI&^l*, ^^fRJ^-Tft-^(#l : EH0N3 
3, f&E : EV0N33. #4#>- 1 : ED10N33, 2 : ED20N3 

[0 0 4 2] lfc<Dm 12. HI 1 3 &tflgl 1 4 J*. R OM 
t-fe*fc£*x-C^5 3 x 3-^ b y t?*<ns<$ — ^ 



A*$ttfc3X3-^hy^^(0 2fi{l:iB*f4, SI 2, 
01 3iiOTl 4(c^^tt6^^-v<!:^$n5o 

^-c, «A.«rA***Lfc2«{bis*07 f -^3fts. sa: 
^rr*03iy v^iofctts-rs*^ ro 

Md>bf*> <110EVON^tii^$^-5^*t^ 1it0<D 
EHON, E D 1 ON, ED20N«$tl5o * 
fc, A£)£tl1t3 X 3^ h y **<D2ttfkJB**:JifteL 

SrHfTUftv^*9«-, ROMt- ^/^s&Jt^axTv^ 

[0 0 4 3] ^-feU^^ 8T*fi. fl^-yvy 
f t# WcEDG E S E L{|^V\ ^1 

— X 5<D^r h y ^^-CC0 2fit 

{fcte&tf^-ceu tK^ti-efest^, 3X3^) 

^hy^^$r^V^fcir#cD2 §{^1 (EDGE0N33, EHON 
33, ED10N33, ED20N33) SrjllRU itfi, fcb<*4^ 
Tl^ft^^tC^ 5 X 5<D^ h y ^£r/^fc£# 
<D 2 fiWbft A (EDGE0N55, EH0N55, EV0N55, ED10N55, ED20N 
55) &m$l LTEDGE0N, EHON, ED ION, ED20N t UtffiM 

[0 0 44]M15H 4*|Rl7 7 p 7^r^tf*« 
9<DF*j£fl:/p ^!UT-$>5o m?f* x H16 (d^-r^K 
®fr2^fa<DWt4^fa<D—fr5t<D2&Wft7 
J/l>?<omf)U (EDGE-H, EDGE-V, EDGE-D1, EDGE-D2) £r 

iwt 5 0 4 #iri-* 1 ^irj ^ *sr >m&M 10T 

rRj^r^-rft-^EDGEON, EHON, EVON, ED ION, ED20MC$£V\ 4 
Jjfa =7 -7 "7 i/T ^tf 9 <D fii^EDGE'H, EDGE-V, EDGE-D 
1,EDGE-D2^i^ lo^lRLTtfj^-rSo ft*5. 

[0 0 4 5] &±<D&?\CLX'&btltc^yi/&mM(E 

DGE) m > y V&MMft l l t-A^J $ it. e ®^ 

f*. JD»tt**Siii«^-^Ofc5±RRfcTia (OO^ff) 
T% y ^ y h^TotV>a o 
[0 0 4 6] ^±(7) J: 9ft^io/^ff^L3®$:Ji-rr t\c 

[0 0 4 7] ^fc, **K«-Cf4, 3iy^|^»R«2 
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[0048] ^mmmxn, (5x5) 

(D^ /J>3fc (3X3) -vhy^^{C«t6 2M{b^^- 
[0 0 4 8] 

ufc#^o^i Sr^-ra-e*) s. 

[[§3 2 ] *mmzfrfrzm&tommm<Dmmm&m'c 

[g]3] sxsvhy^^^^y Kom^mmx^ 

So 

[0 4] i3l:^^ey itc«fc VMf&£tiZ>5 x 5 

[n 5] (a) Aanft«ME*«»isai«rK^ik 

T^-TH-CfeSo (b) J*. r*j ^^^g^^UT 

(c) ft, r*j ^Wi^tt3x3vhy^7, 

[0 6] (a) fi. 5®*^"ClJ^»lO«*©#ffii- 
SUHfcT*— *CD0-C&S o (b) te, 7^7'>7y7^ 
/^^/B^fc^i^ (a) ^^iC^yS* 
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